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(S) Geostationary satellite. 



(§) The invention concerns a satellite (1) for placing in a 3 - axis geostationary orbit and having a pair of 
solar panels (2,3) extending therefrom, the planes of the panels lying parallel to the axis of rotation of 
the satellite when in orbit. The invention is characterised by the solar panels being offset with regard to 
said axis of rotation so as to provide masking from the sun's rays for the faces of the satellite on which 
the panels are mounted. 
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GEOSTATIONARY SATELLITE 



The present invention concerns geostationary 
satellites. The standard configuration for the solar 
array mounting on a three axis stablised geostation- 
ary satellite exposes the main heat radiating surfaces 
of such a satellite to seasonal solar illumination, with 
detrimental effects on satellite heat dissipation 
capabilities, equipment temperature ranges and 
satellite reliability. The present invention is concerned 
with providing a more stable and benign thermal envi- 
ronment for the satellite together with increased satel- 
lite heat dissipation capability. This should result in 
improved equipment reliability as maximum space- 
craft reliability is achieved with the minimum variation 
of equipment temperature from ambient room tem- 
perature. 

Accordingly the present invention consists in a 
satellite for placing in a 3 - axis geostationary orbit 
and having a pair of solar panels extending therefrom, 
the solar panels being offset with regard to the axis of 
rotation of the satellite when in orbit so as to provide 
masking from the sun's rays for the feces of the satel- 
lite on which the panels are mounted. 

Preferably each solar panel is provided with a 
blanking plate. Furthermore each blanking plate may 
have side plates to increase the protection afforded to 
the satellite. 

In order that the present invention may be more 
readily understood, a prior art embodiment and an 
exemplary embodiment of the invention will now be 
described with reference to the accompanying draw- 
ings, in which:- 

Figure 1 is a perspective view of a standard satel- 
lite configuration, 

Figure 2 shows side and plan elevations of the 
satellite of Figure 1, 

Figure 3 shows graphs giving levels of solar 
illumination with the satellite of Figure 1, 
Figure 4 shows an embodiment satellite accord- 
ing to the present invention, 
Figure 5 shows a table giving thermal perform- 
ance for a satellite of the type shown in Figure 1 , 
and 

Figure 6 shows a table giving the thermal per- 
formance for an embodiment of a satellite of the 
type shown in Figure 4. 

Referring now to Figure 1 of the drawings a satel- 
lite is shown at 1, the satellite carrying a pair of solar 
panels 2 and 3. As can be seen from the plan view of 
Figure 2 the solar panels are mounted with their 
mounting axes coaxial with the axis of rotation of the 
satellite. The satellite shown in these figures is of the 
type known as a 3 - axis stabilised geostationary 
satellite. Because of the geostationary nature of the 
satellite is is a relatively simple matter to predict the 
major thermal implications of the illustrated configu- 



ration. These can be summarised as: 

Firstly the earth, anti-earth. East and West faces 
all experience a half sinusoidal solar heat input peak- 

5 ing at nearly 1 solar constant, for 1 2 hours in every 24 
hours practically throughout the year. Thermal stabi- 
lity of these faces is very poor. Thus in order to mini- 
mise the variable solar heating effect, thermal 
insulation is needed on these faces. Such insulated 

10 surfaces are unsuitable for spacecraft thermal con- 
trol. 

At the same time the North and South panels 
experience and- phase half sinusoidal solar heating, 
peaking at approximately 0.4 solar constant, for 6 

15 months in every 1 2 months, as a result of the tilt of the 
earth. These two surfaces are used as the major ther- 
mal control areas on the spacecraft. 

In order to minimise solar heating effects optica! 
solar reflectors are used in this configuration. These 

20 reflectors tend to degrade with time in the space envi- 
ronment, are expensive and relatively difficult to han- 
dle. 

These thermal cycles are illustrated in the graphs 
of Figure 3 where the six faces of the satellite as 

25 shown in Figure 1 have been respectively numbered 
A, B, C, D,E and F with the corresponding curves on 
the graph having been identified in the same way. 

Referring now to Figure 4 of the drawings, this 
shows a satellite having a configuration according to 

30 the present invention. It can be seen that in this embo- 
diment the solar panels 2 and 3 are offset with respect 
to the axis of rotation of the satellite. Thus each of the 
solar panels is mounted on a cranked arm 4 so that 
the North and South faces of the satellite are always 

35 shadowed by the solar panels. Each of the panels 2, 

3 is divided into two areas, namely an area 5 carrying 
solar cells for powering the satellite, and an area 6 
which consists of a blanking plate. It can be seen from 
Figure 4 that the upper solar panel still leaves small 

40 areas A' which are exposed to solar illumination. The 
lower panel 3 shows how even this small amount of 
solar illumination can be avoided by the addition of 
suitable side plates 7. 

The configuration of Figure 4 has a number of 
45 advantages when compared to the standard configu- 
ration of Figure 1 . 

Thus the major thermal advantages of the Figure 

4 array are firstly minimal seasonal effects on either 
North or South faces of the satellite. Secondly the 

50 eclipse entry temperatures are much higher. Also 
there may be no need for optical solar reflectors 
(OSR) on the North and South satellite panels. This 
results in a cheaper satellite which is also easier to 
handle. In any case the surface properties of the 

55 blanking plate and the North and South surfaces can 
be optimised for the required thermal performance 
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e.g. the use of O.S.Rs on the blanking plate will lower 
the blanking plate temperature, and therefore the 
North and South panel temperatures, thereby 
increasing the spacecraft heat rejection capability. 
Offsetting this gain is the increased cost of the blank- 5 
ing plate O.S.Rs. Many variations on thermal finishes 
are possible. 

The tables shown in Figure 5 and 6 show the ther- 
mal performance of the respective embodiments of 
Figures 1 and 4. 10 



Claims 

1- A satellite for placing in a 3 - axis geostationary is 
orbit and having a pair of solar panels (2 f 3) 
extending therefrom, the planes of the panels (2, 
3) lying parallel to the axis of rotation of the satel- 
lite when in orbit, and characterised in that the 
solar panels (2, 3) are offset with regard to said 20 
axis of rotation so as to provide masking from the 
sun's rays for the faces of the satellite on which 
the panels are mounted. 

2, A satellite as claimed in Claim 1 and character- 25 
ised in that each solar panel (2, 3) is provided with 

a blanking plate (6). 

3. A satellite as claimed in Claim 2, and further 
characterised in that each blanking plate may 30 
have side plates to increase the protection affor- 
ded to the satellite. 
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Fig \5. 



TA6L£ t- THERMAL PERFORMANCE 



CONDITION 


ARRAY 
TEMPX 


N. PANEL 
TEMP°C 


S.PANEL 
TEMP°C 


WINTER 
SOLSTICE EOL 


49-2 


70 


37-2 


SUMMER 
SOLSTICE EOL 


42 8 


347 


70 


EQUINOX 


53-5 


70 


70 


ECLIPSE 
EXIT ( EST D) 




2 0 


20 



PANEL TEMP RANGE 37-2 °C TO 20°C. 



Fig. 6. 



TABLE 2 THERMAL PERFORMANCE 



CONDITION 


ARRAY 
TEMP°C 


N. PANEL 
TEMP°C 


S.PANEL 
TEMP°C 


WINTER 
SOLSTICE 


50 9 


27-7 


277 


SUMMER 
SOLSTICE 


44-6 


25-9 


25-9 


EQUINOX 


55-2 


29 0 


290 


ECLIPSE. 
EXIT(ESTD) 




23 0 


230 



PANEL TEMP. QANGE 29-0°C TO 23-0°C. 
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